Technologies for
Chemical Measurements

As part of its deliberations, the committee estimated the ease of imple-
menting the chemical technologies described below for in situ applications
(Table 3).

MASS SPECTROMETRY (FENN ET AL., 1990)

Mass spectrometry (MS) is useful for a variety of purposes in environ-
mental monitoring and research, including characterization of proteins, dis-
tinguishing among sources of compounds by the ratios of various isotopes
(e.g., 13C/12C), and measurement of heavy metals. MS is critical for recon-
structing the pathways of carbon flow in marine systems. Construction of
carbon budgets, recognition of controls on the carbon cycle, and calibration
of a C02 paleobarometer are also important in studies of Earth history.
Success in all these studies depends critically on the development and wide
availability of adequate MS instrumentation. Due to natural fractionations
of stable isotopes, compounds produced in various groups of organisms
have slightly different isotopic compositions. Individual compounds are
"isotopically labeled" at their source. These natural labels can be followed
through the marine carbon cycle, and effects of secondary processes can be
dissected in detail. In the past, all those intercompound differences were
invisible because the available methods required samples so large that pre-
parative isolation of individual compounds for isotopic analysis was im-
practical. Recently, however, isotope ratio monitoring techniques have been
developed. For analysis of individual organic compounds, the effluent of a
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